Regulation of endogenous thyrotropin-releasing hormone receptor messenger RNA in GH4C1 cells: roles of protein and RNA synthesis.
In previous studies on the regulation of the endogenous TRH receptor (TRHR) in GH4C1 cells, we have shown that the synthetic glucocorticoid dexamethasone (Dex) increased TRHR abundance on the plasma membrane of these cells as well as increasing the concentration of TRHR mRNA. In the present investigation, we determined whether the action of Dex on TRHR mRNA was direct or whether it involved the synthesis of intermediary protein(s). We found that the protein synthesis inhibitors cycloheximide or anisomycin alone enhanced TRHR mRNA accumulation and, in the presence of Dex, caused a 10- to 20-fold superinduction of TRHR mRNA. The superinduction required inhibition of protein synthesis. Results of nuclear run-on assays showed that superinduction was accompanied by a large increase in transcription of TRHR mRNA. Experiments designed to examine the stability of TRHR mRNA transcripts revealed that inhibitors of RNA synthesis (actinomycin D and dichlorobenzimidazole riboside) caused an increase in endogenous TRHR mRNA concentrations by themselves, complicating their use to estimate TRHR mRNA half-life. We conclude that Dex stimulates transcription of endogenous TRHR mRNA by a mechanism that does not require enhanced synthesis of new proteins. In fact, ongoing protein synthesis reduces steady state TRHR mRNA concentrations consistent with a role for a labile protein(s) in suppressing TRHR gene transcription; an additional action of a labile protein to enhance TRHR mRNA degradation is also possible.